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Plates and Flanges 




Fig. 33.10 Typical flanges and reinforcements. 


calculated elastic stresses in conjunction with the stress-strain characteristics of the 
materials involved. Hence if the maximum bending stress in the hub is restricted 
to the pipe surface any higher stress than the yield strength of the material at that 
point should cause stress redistribution. 

Several examples of flanges used to connect piping and tubular structural mem¬ 
bers [195, 196] are shown in Fig. 33.10 with the features of progressive complexity 
and the regions of more significant stress components. The correction for plastic 
action described by Eq. (33.16) can be applied to any of the stress components pro¬ 
vided their elastic values can be estimated. The most difficult problem, however, is 
the first estimate of the elastic response. This situation has not changed markedly 
despite the significant progress in numerical techniques. 


HEAVY-DUTY FLANGES 

In the development of heavy-duty pipe flanges and similar hardware components, 
it has been customary to utilize the concept of a compound flanging where the 
two concentric flanged rings on a pipe are joined by external ribs parallel to the 
pipe axis. Although this is not an unusual concept where the overall flange rigidity 
against the toroidal deformation is required, a rigorous analytical approach to the 
design of such a three-dimensional structure must of necessity be highly involved. 
A typical approach to the theoretical problem would be through finite-element 
techniques and rather lengthy experimental verification of the stress picture using 
strain gages, photostress, or three-dimensional photoelasticity. If, for economic or 
scheduling reasons, a more fundamental approach to this problem is not feasible, 
a relatively simple approximate solution can be developed utilizing the existing 
knowledge of structural mechanics. Such solutions appear to be on the conservative 
side and are not far removed from reality as shown by theoretical and experimental 
investigations conducted by Werne [268]. 




